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X-ray study of langasite: Composition, crystal structure and microstructure Langasite (La3Ga5SiO14) is one of the most promising materials for making both bulk acoustic and surface acoustic waves devices. However the physical properties of crystals may vary axially and radially. The aim of this paper is to determine the reasons of these changes. A number of plates 8mm in diameter and 0.097 mm thick were cut out from a langasite crystal (La3Ga5SiO14, Czochralski method, growth axe <0001>) in the directions perpendicular to <01-10> (plates 1,2,3) and perpendicular to <0001> (plate 4). The plate 5 was cut out perpendicular the growth axe (<01-11>) from the crystal with the same nominal composition. The plates ground into powder were examined by X-ray diffraction on HZG-4A diffractometer. X-ray study of the microparts was carried out on CAD-4 diffractometer. Measurement of the elastic properties was realized in the device of amplitude-frequency characteristics measurement X1-54. Study of the plates microstructure (blocks disorientation and rocking curves) was accomplished on D8 Discover difractometer. As shown by the results of microstructure study the most defected are plates 1, 2 and 3: plate 1 has maximal disorientation of blocks (max~0.22 o), plate 3 has minimal one (mac~0.07 o). Study of elastic properties showed that plate 3 (refined composition La3(Ga3.960 0.040(9))(Ga1.11Si0.89(1)) (O13.89 0.11)) has higher frequency and elastic coefficients in comparison with plates 1 and 2. These properties depend mainly on microstructure of samples. The comparison of rocking curves achieved that plate 5 is more perfect than plate 4. Analysis of ours and literature [1] data allowed to conclude that samples of X and Y-cuts are more perfect than plate of Z-cut (plate 4) with the same growth direction (<0001>).
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Crystallography of layered structures of martensite in copper based shape memory alloys
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Firat University, Physics, Firat University Department of Physics, Elazig, 23169, Turkey, E-mail oadiguzel@firat.edu.tr Shape memory effect is an unusual property exhibited by certain alloy systems, and leads to martensitic transition. At hightemperatures, these alloys possess simple bcc-structures in beta phase field, austenite structure. As temperature is lowered the austenite undergoes martensitic transition following two ordered reaction, and microstructural changes in microscopic scale govern this transition. The formation and evolution of the layered microstructures in copper based beta phase alloys consist of shears and shear mechanism. Martensitic transformations are first order diffusionless transitions and occur in a few steps. First one is Bain distortion, and the second one is lattice invariant shears which occur in either of two opposite directions, <110 >-type directions on a {110}-type plane of austenite matrix which is basal plane or stacking plane of martensite. This kind of shear gives rise to the formation of layered structure. Product phase in this transition has the unusual layered structures which consist of an array of close-packed planes with complicated stacking sequences called as 3R, 9R or 18R structures depending on the stacking sequences on {110}-type planes of matrix. If these alloys are deformed in martensitic condition, they keep the deformed shape, when the stress is removed, and furthermore, the deformation disappears and the material spontaneously returns to the original phase on heating over the austenite finish temperature. These alloys are also called thermoelastic materials due to this behaviour. In the present contribution, x-ray diffraction and transmission electron microscopy studies were carried out on two copper based alloys which have the following alloy compositions in weight, respectively; Cu-26.1%Zn 4%Al and Cu-11%Al-6%Mn.
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